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SUMMARY

Introduction Necrotizing fasciitis is a rare, severe, aggressive infection, life-threatening surgical emer-
gency that spreads quickly, characterized by extensive necrosis of the deep and superficial fascia, as-
sociated with significant morbidity and mortality.

Case outline We are presenting two case reports with necrotizing fasciitis: a 54-year-old male patient,
obese, with hypertension and untreated perianal fistula with severe infection of perianal region, perineum
and scrotum, and a 64-year-old female patient with diabetes mellitus and heart disease, with severe
infection of the lower extremity, anterior abdominal wall, inguinal and gluteal region, in which the entry
point of infection were microlesions of the skin after shaving. Both patients were treated by emergency
extensive surgical necrectomy with eradication of the deep infection source, with all conservative treat-
ment measures. One patient was treated with hyperbaric oxygen therapy, the other was not because of
cardiac and pulmonary contraindications.

Conclusion Better treatment outcome requires a multidisciplinary approach (cardiologist, endocrinologist,
nephrologist, orthopedist, surgeon). Rapid and extensive surgical necrectomy is necessary to increase
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the success of the treatment of patients with this infection.
Keywords: necrotizing fasciitis, surgical debridement, severe infection

INTRODUCTION

Necrotizing fasciitis (NF) is a rare, severe, bac-
terial life-threatening infection, characterized
by spreading rapidly, affecting subcutaneous
tissue, fascia and sometimes muscles, an in-
fection with high mortality rate, especially in
patients with comorbidities [1].

The incidence of this infection is 1-4/100.000
persons per year. Many studies present different
mortality data for NF, but what they have in
common is that it is still extremely high [1, 2,
3]. In a population-based study in the United
States, it was reported that overall mortality was
7.5%. Some studies reported mortality rate up
to 70% with higher rates in underdeveloped
countries. The modern new studies report
mortality rate between 20-40% [4].

CASE REPORT 1

In September 2019, a 54-year-old man was ad-
mitted to the Department of General Surgery at
the General hospital of Novi Pazar. The patient
was febrile, languid, hypotensive, tachycardic,
obese, with changes on the skin of the perianal
region, about 3 x 3 cm in size, a slight bullous
change on the surface and palpatory evident
tissue fluctuation below the change. History of
the present illness: untreated perianal fistula.
Past medical history was positive for hyperten-
sion.

When admitted, an incision was made and
a large amount of green-brown liquid content
was obtained with an extremely unpleasant
odor. Laboratory findings during hospitaliza-
tion are shown in Table 1. Intensive conserva-
tive treatment started with empirical antibiotics
(ceftriaxone, gentamicin, and metronidazole),
insulin therapy, fluid replacement, analgesics,
and other supportive therapy, with monitoring
of vital parameters. After 24 hours of treatment
erythematous changes occurred on the skin
with obvious rapid spread of infection to the
perineum and scrotum, as well as to both gluteal
regions, also increased local pain, biochemical
inflammatory parameters and development of
clinical signs of sepsis (s-Procalcitonin 21.08,
The Laboratory Risk Indicator for Necrotizing
Fasciitis (LRINEC) score 11). Extensive surgical
excision of the infected parts of the perianal re-
gion, broadly into each gluteal region was made,
as well as excision of scrotal skin with opening
of all testicular sheaths and opening inguinal
canals on both sides. The wound was left to heal
per secundam intentionem (Figure 1).

A wound swab taken for microbiological
analysis was positive for Klebsiella spp. Treatment
was continued with antibiotics (imipenem, van-
comycin, and metronidazole) and regular wound
dressing two to three times daily.

Postoperatively, 48 hours after surgical rein-
tervention, necrectomy, was performed. On the
tifth postoperative day there was a worsening
of the patient’s general condition which was
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Table 1. Laboratory parameters during the hospitalization

Patient 1 Patient 2

Parameters

Day1 | Day2 | Day7 | Day1 | Day2 | Day7
Glycemia
(mmol/L) 41 20 12 32 24 10
CRP 403.7 397 134 350 305 140
(mg/L)
Creatinine | 5, | 160 | 103 | 158 | 142 | 122
(umol/L)
Urea
(mmol/L) 26.8 23 19 24 20 12
Na+
(mmol/L) 135 134 135 135 133 136
WBC
(10L) 26 28 16 27 23 15
RBC
10"/1) 4.08 3.81 3.21 4.34 4.01 3.98
HGB

121 114 101 129 123 124
(g/L)

Figure 2. At the end of the treatment for patient 1
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Figure 3. Local status of infected area in the beginning of treatment

complicated by the appearance of pulmonary edema and
heart failure. After the improvement of the general con-
dition, on the 10th postoperative day, hemodynamically
stable, with neat vital parameters, the patient was trans-
ported to a tertiary health care institution for treatment
with hyperbaric oxygen therapy (HBOT). Prior to HBOT,
colon surgery was performed according to Hartman pro-
cedure. He was treated in a tertiary institution for 40 days
after which he was discharged for outpatient treatment
with a regular wound toilet and occasional surgeon’s con-
trol. Four months following the treatment the patient had
fully recovered (Figure 2).

CASE REPORT 2

In September 2019, a 64-year-old female patient was
admitted to the Department of General Surgery at the
General Hospital of Novi Pazar. On admission she was
tebrile, languid, hemodynamically unstable, with pretibial
edema, septic, less mobile. For over 15 years she has been
a diabetic on insulin therapy.

On admission, an infection of the skin of the groin re-
gion on the right, about 6 x 2 cm in size, was noticed,
where the skin was erythematous, painful, with the pres-
ence of subcutaneous air enhancements.

Biochemical parameters during hospitalization are
shown in Table 1 (s-Procalcitonin 23.12, LRINEC score
10). Four hours after admission an extensive excision of
the skin and subcutaneous tissue was made, all the way
to the fascia of right femoral and pubic region, anterior
abdominal wall in the infraumbilical region, pubic and
right gluteal region, to the macroscopically visible healthy
tissue (Figure 3). The wound was left to heal per secundam
intentionem. After necrectomy antibiotic treatment was
started: imipenem, vancomycin, and metronidazole, and
other supportive therapy with daily wound toileting, two
to three times a day.

Postoperatively, a decrease in biochemical inflam-
matory parameters occurs. Surgical reintervention, ne-
crectomia, 48 hours after the first surgery, was performed.
Microbiologically isolated Pseudomonas aeruginosa in the
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Figure 4. At the end of the treatment for patient 2

wound swab was sensitive to administered antibiotics.
HBOT treatment was not performed due to cardiac and
pulmonary contraindications. On the control swab the mi-
crobiological findings showed Staphylococcus aureus and
Klebsiella spp. Due to a large skin defect, to prevent skin
contracture, situational sutures were repeatedly placed on
the skin (Figure 4) but to no avail. The patient was in good
general condition, neat vital parameters, no local signs of
infection, and after 45 days of hospitalization, the skin de-
fect was reconstructed by a plastic surgeon.

We obtained verbal and written consent from the patients
to publish the case report. This article was planned in com-
pliance with the Patient Rights Directive and ethical rules
by considering the principles of the Declaration of Helsinki.

DISCUSSION

NF is severe and potentially fatal, aggressive infection as-
sociated with significant morbidity and mortality. Some
literature data reported that the prevalence of NF is about
1-4 cases per 100,000 populations; men are commonly
affected, with a male-to-female ratio of 3:1 [1]. However,
there are studies showing different results, so, male to fe-
male ratio by Eke et al. [5] is approximately 10:1, and in the
study of Kim et al. [6], men accounted for 67.1%.

Most commonly, it is a polymicrobial infection caused
by aerobic and anaerobic bacteria, most commonly from
the genitourinary and digestive tract, but also from the
skin [7]. However, some recent studies suggests that the
prevalence of monomicrobial NF is as high as 60-80%
[8]. Tsai et al. [8] state that the infections have more rapid
and fulminant form if they are caused by Gram-negative
microorganisms. Jabbour et al. [9] state that Pseudomonas
and Proteus infections were the most commonly associ-
ated microorganisms among non-survivors in their study.

In presented cases, Pseudomonas and Klebsiella were
isolated as the only pathogenic microorganisms.

There is no age predilection for NF, but patient age
is a significant predictive factor for treatment outcome.
Middle-aged patients as well as those over 50 years of age
are more likely to be infected [10], have a worse prognosis,
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especially if they have accompanying comorbidities [1, 11].
In the study by Chalya et al. [11], the median age of pa-
tients was 34 years, while Schroder et al. [12] analyzed
the occurrence of NF in children [13]. Advanced age is
independent and strong predictor of mortality, mainly due
to the increased incidence of comorbidities.

Diabetes mellitus is the most common comorbidity in
patients with NF, and in addition to it, there are chronic
alcoholism, chronic renal failure, arterial hypertension,
immunosuppression, systemic disorders, cirrhosis, obesity,
local trauma. Jabbour et al. [9] stated that in their study
diabetes was present in 64%, followed by hypertension
and renal impairment, and compared to a survivor group,
these comorbidities were higher among non-survivors.
In a study by Tarchouli et al. [10], diabetes was present in
38% of the cases and the mortality rate in heart disease was
significantly higher. In the study of van Stigt et al. [14] the
most frequent comorbidity was cardiovascular disease.

The disease usually involves anterior abdominal wall
(20%), the scrotum (30%), and perineum (50%) [1].

Patients usually have symptoms that manifest as local
pain, fever, malaise, hypotension, and poor general con-
dition. Tissue swelling, erythema, crepitations, odor, skin
necrosis, bullous changes can be seen. What is important
is that the visible change of the skin is much smaller than
the tissue infection under the skin, so it is necessary to rec-
ognize NF when the cutaneous changes are small. Mitchell
et al. [15] reported that the lower limb was the most fre-
quent site of infection, with 53%, and severe pain (76%)
and swelling (83%) were the most common presenting
features. Jabbour et al. [9] stated that the lower limb/thigh
(53%) was the most frequent site of infection, followed by
perineum (25%), and the sacral region had significantly
higher frequency in non-survivors. Misiakos et al. [13]
stated, the mostly infected site was perineum (46.8%), then
lower limbs (35.5%), diabetes mellitus was the most com-
mon comorbidity (40.3%) and tenderness and local pain
were the most common symptoms.

The symptomatology and local indicators of the infec-
tion in our cases mainly coincide with the literature data.
Both patients were admitted in a serious condition with
both local and systemic symptoms. The first patient pre-
sented with a history of comorbidity: irregularly treated
arterial hypertension was only reported, while he also
suffered from untreated perianal fistula and obesity (BMI
37.6). A percussion abscess was present from which the in-
fection may have spread. The second patient was a cardiac
patient with a long history of diabetes, on insulin therapy,
with signs of diabetic angiopathy and neuropathy. Locally,
in the groin region, after shaving a skin infection occurred
with liquid secretion and unpleasant odor, and the infec-
tion began to spread.

For successful treatment of NF timely diagnosis or sus-
picion of NF, aggressive resuscitation of the patient, broad
spectrum antibiotics administration, and early and radical
surgical intervention are essential. A diagnosis is gener-
ally based on a clinical presentation. Laboratory tests and
radiological imaging have a significant place in infection
severity prediction and treatment outcome [16, 17, 18].
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This is why scoring systems have been developed as pre-
dictors of the severity of infection. LRINEC is a scoring
system designed to differentiate NF from other soft tissue
infections [13]. The LRINEC score for the first patient was
11 and 10 for the second patient, which put them in the
high-risk group.

Urgent and radical surgical treatment, with removal of
necrotic and devitalized tissue, is mandatory and a major
factor for good outcome in patients with NE The mortal-
ity rate can be nine times greater when primary surgery
is performed 24 hours after the onset of symptoms [13].
Several studies stated that all patients underwent 1-10
radical surgical debridement, with an average of 2.5 [1].
HBOT is a useful procedure for some infections, but it has
not been proved that it is essential part of the treatment [1].

Both our patients were with a high LRINEC score, prob-
ably due to late arrival for a surgical examination. Radical
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surgical intervention was done 24 hours after admission in
the first case and four hours after admission in the second.
In both cases, surgical reinterventions were performed,
but in the first case colon surgery (according to Hartman)
was necessary due to rectal necrosis. HBOT was used in
the first patient, however not in the second because of
contraindications. In both cases intensive measures of
conservative treatment and intravenous administration of
antibiotics were applied. In both cases there was a complete
recovery of the patients.

NF continues to be a serious disease with a high mor-

tality rate and challenging diagnosis. Surgeons must be
aware of the importance of rapid diagnosis and treatment
to prevent mortality.
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HekpoTusupajyhu dpacumtuc — uHdpeKymja onacHa no KMBOT: NPUKa3n 6onecHUKa u

nperneg nutepartype

llemaun C. [letanan’, Mexmen Myjaparuf', Llenana A. [letanau’, Mepcyaun Mynuh?, Xana Myjaparuh'

'Onwra 6onHuLa,Hosv Mazap’, Hou Masap, Cpbuja;
*[1paBHu yHuBep3uTeT,Hosu Masap’, Hosu Masap, Cpbuja

CAMXETAK

YBopa Hekpotusumpajyhu dacumTuc je petka, TellKa 1 arpecuBHa
MHbeKLMja Koja ce 6p30 WKpy 1 MPeACTaB/ba XUPYPLLKO CTake
OMacHO MO >KMBOT, KapaKTepuLLe ce ONCeXXHOM HEKPO30M Ay-
60KIMX 1 MOBPLUMHCKUX dacLmja 1 MoBe3aHa je ca 3HauajHM
MOpOVAUTETOM 1 CMPTHOLWLRY.

Mpuka3u 6onecHuKa MNpefcTaB/bamMo [iBa Cllyyaja HEKPOTU3N-
pajyhux dacuutunca: 54-roguiurber 60necHrKa, rojasHor, ¢ Xu-
nepTeH3UjoM 1 HefleYeHOM NepriaHanHOM GYCTYNIOM, C TELUKOM
HbEKLUMjoM NepuaHanHe peruje, nepuHeyma 1 CKpoTyma, 1
64-roayiuby 60necHULY ca AnjabeTecom MENUTYCOM 1 Cpya-
Hom 6oneluhy, € TELWKOM NHOEKLMjOM AOHET eKCTPEMUTET],
npegrber TPOYLIHOT 3UAa, MHTBUHAMHE U FyTeanHe peruvje, Kog

DOI: https://doi.org/10.2298/SARH200420023D

Koje cy ynasHo MecTo nHdeKLuje npeacTaBbane MAKposnesuje
Koxe nocne 6pujarba. Oba bonecHnKa neyeHa cy XMTHOM On-
CEXHOM XUPYPLIKOM HEKPEKTOMMjOM, Y3 epaAmnKaLmjy n3Bopa
nHdeKUKje, 1 y3 CBE Mepe KOH3epBaTUBHOT Jieyetba. Mpsu 60-
NECHVIK je neYeH 1 xunepbapuyHOM Tepanujom KNCeOHVKOM, a
APYru He, 360T cpyaHuX 1 nnyhHUX KOHTpavHAMKaLwja.
3aksbyyak borbu ncxopn neyerba 3axTeBa MyNTUANCLMNAVHAP-
HW NpYcTyn (KapAvonor, eHAOKPUHOOT, Hedposor, opTones,
xupypr). MoTpe6Ha je 6p3a 1 oncexxHa XMpypLUKa HEKPEKTO-
MWja Kako 6u ce noBehao ycnex neyerba 601ecHMKa C 0BOM
NHbeKUMjoMm.

KrbyuHe peun: HekpoTr3vpajyhm GpacumTic; XvpypLIKI febpua-
MaH; TelwKka nHdeKumja
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